Introduction
Researchers have carried out numerous efforts to develop new channel sections that maximize the discharge under the same flow area or minimize construction cost under the same discharge (Das, 2007; Easa 2016) .). Existing parabolic channel sections can be divided into two categories: simple parabolic-shaped sections and complex parabolic-shaped sections. The simple parabolic-shaped sections, which have no horizontal bottom, include semi-cubic parabolic section (Han 2015) , quadratic parabolic section (Loganathan 1991; Chahar 2005; Aksoy and Altan-Sakarya 2006) and cubic parabolic section (Han and Easa 2016) . The complex parabolic-shaped sections, which have a horizontal bottom, include sections with semi-cubic parabolic sides (Han 2015) , quadratic parabolic sides (Das 2007) , and two-segment quadratic parabolic sides (Easa 2009 ).
The most efficient hydraulic (MEH) section has the largest flow capacity under the same flow area, and at the same time can make construction cost close to the minimum (Jain et al.， 2004) . It has been extensively used in channel design. For the simple sections, the semi-circular section has the largest capacity. However, the side slope of the semi-circular section at water surface is vertical and therefore the freeboard must be vertical which poses construction difficulties (Vatankhah 2014) . After comparison with the quadratic parabolic, triangular, trapezoidal, and other sections, it was desirable to develop a new open channel cross-section that has the smallest deviation from the semi-circular section. Clearly, this new section type can enrich the simple family of parabolic sections.
Characteristics of Proposed 10/3 Parabolic Section

Flow Area and Wetted Perimeter
The geometry of the 10/3 parabolic section is shown in Fig. 1 . Let B be the water surface width and h be the water depth. Then, the function of the proposed section is given by ω is also greater than one, which means that the discharge of the proposed section is larger than that of the quadratic parabola section discharge under the same B and h. To verify the accuracy of Eqs. (8) and (9), consider a 10/3 parabolic channel with shape factor c = 0.29. It is required to compare the results of the explicit approximate formulas of Eqs. [8] and [9] for the wetted perimeter and those of numerical integration for h = 1.0-3.0 m ( Table 1) .
The results indicate that the maximum relative error is 0.25% and 0.04% using the three and four-point approximate formulas, respectively. Thus, the approximate formulas are very accurate.
Normal water depth calculation
The discharge of the uniform flow of open channel can be written using Manning formula as 
Most Efficient Hydraulic Section
Model Structure of MEH Section
The MEH maximizes Q for given A or P or alternatively minimizes A or P for given Q. 
Solution of Model for MEH Section
Although Eqs. (8) and (9) provide a simple and practical method for P of the 10/3 parabolic section, they are approximate expressions. The partial derivatives of P can be obtained by expressing the wetted perimeter P of Eq. (5) 1.0400 h i Q n = which can be applied to compute the discharge of the MEH section given the water depth.
Application Aspects of MEH Section
From Eq.
[27], the explicit formula for water depth is given by The water depth can be computed using Eq. (24) given the discharge. Combining Eqs. [28] and [24] , the explicit formula of the factor of the MEH section is obtained as which can used to directly design the best hydraulic section using flow discharge.
Explicit Formulas for Normal and Critical Water Depths
The normal water depth is determined by Manning formula and is used in channel design, operation, flood control, and flow measurement and maintenance in open channels. Clearly, Eq.
[28] can also be used for computing the normal water depth, 
Comparison with Other Parabolic Sections (Under Optimal Conditions)
For the 10/3 parabolic section, substituting Eqs. [28] (Han 2015) . The characteristics of the quadratic, cubic, semi-cubic parabolic, and semi-circle section are presented in Table 2 .
As previously mentioned, to obtain the MEH section, the general section in the form y = The results show that the water depth of the 10/3 parabola section is smaller than that of the square parabola, cubic parabola and semi-cubic parabola section for given Q. In addition,
comparison (Table 1) shows that B, P, and A of the proposed section are smaller than those of other parabola section and trapezoidal sections for given Q. In other words the discharge of the 10/3 parabola section is larger than these of other parabola and trapezoidal sections too.
Comparison with the semi-circle section shows that the difference in the flow area between the 10/3 parabolic and semi-circular sections is very small. For example, for Q = 10 m 3 /s, n = 0.014, and i = 1/10000, A = 11.5003 m 2 for the 10/3 parabolic section and A = 11.4590 m 2 for the semi-circular section (difference = 0.0413 m 2 ). However, the slope of the semi-circular section at the water surface is vertical which generally makes the construction of the freeboard rather difficult and exposes it to potential damaged. 
